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(54) 

(57) A method and device for gating the transmis- 
sion of dedicated control channels in a CDMA commu- 
nication system is disclosed. In the device and method, 
if a base station (mobile station) determines whether 
there is no data to transmit to a mobile station (base 
station) for predetermined period of time, the base sta- 
tion (mobile station) gates transmission of control infor- 
mation according to a predetermined pattern on a ded- 
icated control channel, which is used for transmitting 
control information to the mobile station (base station). 
Control information transmitted from the base station to 
the mobile station includes Transport Format Combina- 
tion Indicator (TFCI), Transmit Power Control (TPC), 
and a pilot symbol. Control information transmitted from 
the mobile station to the base station includes TFCI 
TPC a pilot symbol, and FeedBack Information (FBI) 
for information about a transmit diversity antenna sys- 
tem In a downlink DPCCH, transmission of the TFCI, 
TPC and pilot symbol of the predetermined n slots out 
of total slots of frame can be transmitted discontinuously 
during gated transmission. Alternatively, transmission of 
a pilot symbol of the predetermined nth slots and TFCI 
and TPC of (n+1)th slots can be transmitted discontin- 
uously. In an uplink DPCCH, transmission of all the TF- 
CI TPC, FBI and pilot symbol of a specific slot are trans- 
mitted discontinuously during gated transmission. In ad- 
dition, transmission of TPC for power control can be 



continuously transmitted forfull rate powercontrol when 
the traffic data is for transmission. 
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Description 

BACKGROUN D nF THE INVENTION 

1 Field of the Invention 



latoo noneraltv to a CDMA mobile communication system, and in particular, to an 



ing dedicated channels 
2. Description of the Related Art 



[0002] A conventional CDMA (Cod* Dhnalon Mel** Access, ^Z^^^oT^C^S!^ 

,0003) ,n a mobile communication system — — X refert<d to as -packets" or -packages- o. 
slons alternating »lth long non-tmnsrrasslon lransmltIed ov „ a dedicated traffic channel tot » data 

data. ,„ the Mure mobile »mmrteM.on <^J^£2£ZZZ • predet.mtlr.ed time even when the base 

System)Terrestrial Radio Access^^^ 

states according to channel ass.gnment c ™ u ™^* a ™ ™ ^ transition diagram for a cell connected state, 
videapacket dataservice as well as a voce service ^"f^J^^W RANTB S2 series S2.03, 99. 04. 

DcTdCH/DCH^ 

atterimpletlon of clata transmission and c»nn^ 
when providing packet data se ™ C |^ 

delayingfactors such as reconnectlon delay, ^J^^r^^J^^ m ethod is required. For example, in many 
packet data servfce as well as voice 

cases, data transmission is performed interm tten ^"° h « TJSSmb During this period, the conventional data 
occurs a non-transmission P^e = rans™s ^ ^ ^ „ > e dedicated trafflc channe. is 
transmission method releases ^^^^^^Sm!^%d, i the dedicated traffic channel is maintained, 
released, a long time . required I ^°^e r to penned ^the chann ^ control channel Is 



Ada W n,ink(orfon W ar d .ink,fortransmit ti n g s^ 
following physical channels. A description of the physical "^^^^^^mSv^ control channel 
beavoid^orsimp^ 

(hereinafter, referred to m » DPCCH) In wWch ^.uded sy, ^ ^ data wfth a 

m^rrrd^^ 
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codes each other in up link. ^ c „ih«rf with reference to the case where the frame length is 1 0msec 

[0009] For reference, the Invention wW ^JJ^JJ has a length of 0.625msec. Alterna- 
and each frame includes 16 ^^^^^^SZ'Zm where the frame length is 10msec and each 
tively, the invention will also be descr.bed ^™*^*J£%^*bb a , e ngth of 0.667msec. It will be assumed 
frame includes 15 power control 9»upMj.. ^J^SS S fte same time period as the slot (0.625msec or 
herein that the power control group Vf 5 ^"?™^^??^, traffic data, transmission data-related 

ffo, FiaaAshowsasiotstru™^ 

is divided into traffic data 1 (Datal ) and traffic data 2 (D ata2 ) ttenm ^ g constjtuting 

station to the base station are separated by channel se JJj^g*^ DpccH . In FIG . 2B , the number of TFCi, 
[0012] FIG. 2B shows a slot structure induing the upltak DTOCHand LJ ^ the type of the traffic data), 

FBI, TPC and piiot bfts can vary according to.e = ^^SS^S^ <f25b«* Information) is 
or because of transmit antenna diversity, °r because of station, when the base station uses the 



respectively. 
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[Table 2] 



Uplink DPDCH Fields 



Channel Bit Rate (kbps) 



Channel Symbol Rate (ksps) 



Bits/Frame 
160 



[Table 3] 



Uplink DPCCH Fields 



Channel Bit Rate 
(kbps) 



Channel Symbol 
Rate (ksps) 



16 



the number of DPDCHs is not limited tion transmi tter. Referring to FIG. 3A. multipliers 111 , 

[0015] FIG. 3A shows a structure of the conve . nt ^« ! b ^ Se ~ H , and DPDCH 3 signals, which have undergone 
21. 131 and 132 multip* a DPDCH s.gnal and DPDCH,, I °™ C ^ ™° ° spect £ e iy The gain coefficients G,. G* 
channel encoding and interleaving, by gain coeffic e ntsG. , ?| and ^ espe and ^ handove , a 

G 3 and G 4 may have different values according to «=^umstances such as ^ sen/ P rq ^ 

muftiplexer (MUX) 112 time-multiplexes the DPCCH signal and a nd a Q channel. 

Afi re tseria,-to^a ra ^^ 

Second and third S/P converters 1 33 and 134 S/P-converi "££ p W» channel signals are multiplied by channeli- 

Orthogonal codes are used for the f ann ( f^'°" Channelization codes In the multipliers 114, 122. 135, 136, 137 

and 1 38 are summed by first and second summers 1 1 5 anc 1 1 ZJ, respec y rf ^ second 

by the first summer115, and theQchannel signals aresummed^ 
summer 123 is phase shifted by 90° by a phase shrfter 124 _A 

andan output of the phase shrfter M to ^J^^^^^L a signal separator 118 separates 
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[00171 FIG. 3B shows a structure of the ""^S^d'ScH, and DPDCH 3 signals, which have undergone 
221 223 and 225 multiply a DPCCH signal ^D^"* °J^J^ )C * c 1 C ch3 and C^, respectively, 
s chLelencodlngand.r^^ 

for spreading and channel separate . Orthogo nal code ^JJ^ G ^ and q 4 in multipliers 21 2. 222, 224 
the multipliers 211 . 221 , 223 and 225 are , muKiphed by ^ ««^^2trt vaIues . The outputs of the multipliers 
and 226. respectively. The gain coefficients G, G, G 3 and G jnay ^ ^ of ^ multipliers 

[00181 A summer 214 sums the ^J^^^^ ^Ztt, a PN sequence Cseramb which is unique* 
a complex signal l + JQ. A mutt.pl.er 215 w^^y^ si g nal into a rea. part and an imaginary 
assigned to each station, and a signal •■P^^E^JtoT ~ d Q channel outputs of the signal separator 229 

- aSaSe^P^ 

20 » Aconventtona,—^^^ 

FIG. 5A shows how to transmit the downlink DPCCH and Itoe upWnK . uro con trolK,nly substate. FIG. 

Is discontinued when there Is no ^^^^^^^Zm^ of the downlink DPDCH is 
5B shows how to transmit the downl^ 

discontinuedwhen there isnodatatotransm^^ resyn chronization acquisition process between 

25 the uplink DPCCH signal in spite of no DPDCH data t0 transmlt , or a long time, the base station and 

the base station and the mobile s tation ^henthere s no tran conn ection release state (not shown m the 

the mobile station make a transition to an RRC _(RadK> J^ ce ' mobi|e statlon transmits pilot symbols 

FIGs.). In this state, transmission of the uplink DPCCH Is o^onnnueD. increasin g interference in the uplink 

anTpowercontro.b^^ 

so (or reverse link). The increase in Interference of the _ uplink DpccH |n ^ CO ntrol-only sub- 

0020] In the conventional method, afthough c 2^TlEIJE32ton process in the base station, it creases an 
state s advantageous In that It Is possible to avoid the n s y"^ Q a ^" a 3 ™° n q P a decrease in the capacity of the uplink, 
interference to the uplink and mobile stat,onpowe «"~^££S£S ™ causes an increase in interference 
Further, in the downlink, continuous transmteslo of *° it is necessary to minimize the time required 

35 0 f the downlink and a decrease in the ^^S^T^SSi Interference due to transmission of the up ink 

power control bits over the downlink. 
40 SUMMARY OF THE INVENTION 

the time ..quired lor a sync ^ u , teMo " p ^ n °^ loiter o< a uplink DPCCH, ana for minimizing th. 

. see k — s srr; -rs . — . no - - — 

[00241 To achieve the above object, a base «^« J™ ^D^CH. When there is no data to transmit 
on DPDCH, the base station (or mobile --^^J^l Here "gated transmission" refers to transmitting 
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of transmission data, TPC informat.on for power control ■ i pftrt symDoi |n & ^ M 

about a phase difference between two antennas when ^^^^^ (oron .^ CM b.dte»rtlnuourt!f 
DPCCH,theTFC l ,TPCandpilotsymbo,^ P ' ^ nth power control 

transmitted in a frame during gated transmission. Memamay in p » transmitted in a frame. In an 

group (or slot) andTFCI andTPC in (n + 1)th po^"*"! WJjJ^SS group (or siot) are discontinuous* 
uplink DPCCH, the TFCI, TPC, FBI and p.lot symbol >n VJ^J^JjScH in gated transmission mode, the 
transmitted during gated transmission, i thjw ■ " S^^SSS FW«r. a gating pattern for the downlink 

different time points. 

BRIEF DESCRIPTION OF THE DRAWINGS 

, =El=i§=^ 

fT"b i . digram ,«,ng . a»ae.un, of . — «*» — » accding ,o an an,no*,en, a, ,ha 

FIG- 7A is a diagram lllusattlng I a ^^^S^^^rtlng ta an amboalment olflK, InvanSon; 
wMa a uplink DPOCH la IntannlttanUy ' SSng a signal «t»n a uplink DPDCH masaaga la gan- 

the present invention; tmn^mittino downlink and uplink signals when transmission of a 

»TiS2^ OPCCH^ording to an embodiment of the 

55 p F ;rioATsS 

SSTosTa" tfagram illustrating a structure of a mobile station transmttter according to another embodiment of 
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?H^. - -S^S555— — '»» •» *— - »" a «** DPCCHS ° c °"' Smg " ' "* 

' F 7r^rr g l«iin g trenantMo,. * «own« and u p,,n« DPCCHa acco«,n g ,0 . salh env 

5fs srasssss — — — <» — - »- d ^ dpcchs aoeor,i,ns ,o * 
ssr.sss ?m — — <°< *— - «** dpcohs acc, "™ 9, ° * • i9h "' env 
s?s iirssssss 1 ;-- — — •» *— ■ " , "" k dpcchs ™*°" m • 8 em - 

KE ?r55S52T5l — — - <— - w "" k DPC0H8 aoco "* n9 * a """" 

bodiment of the present invention. 
DETAILED DESCRIPTION OF TH E PREFERRED EMBODIMENT 

in the downlink or uplink DPCCH, i.e., Tf-ou i ana h i _ Tpc d iiot symbo | S , only at a 

transmitting the control information included In the £2^2?« ^^^00. the tem, "gate transmission- 
specific powercontrol group (or slot) accord.ngto a 1 pred e tern tlm f^ ^ ttoI TPC and pilot symbols) only at 
refers to transmitting the control information included in the ^D^^-J^^^aft;, transmission 
a specific power control group (or one slot) according to and pilot 

ofwUlsdlscontJnuedlnJ^ 

symbols in a predetermined nth group. The information, transmission of 

power control group (or slot), and TFCI and TPC in an (n+i )™P™ B Hude! f all of TFC | TPC, FBI and pilot symbols 
which discontinued in 

in a specific power control group (or one slot). Herein a gated ' ^nsmiss transmission untt . Furthe r, "a gated 

IrameaconWI.das.natheT^ 

[00291 Further, a powar ~" tro ' to the present invention. In addBion. the gating paltarr, 

Thebasestatlontransmitterisdmerentfromtheco^ 
the output of the multiplier 11 1 is gated by a g^^^^^^^^ 
5 141 performs gated transmission on the TFCI and TPC bite ,1or «" *^ and uplink DPDC Hs 

slot) scheduled with the mobile station ^^^^^^^"S^ gated transmission on one power 
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otteet m.y «tet between them for efllcient power »"™1 0 ™ ^ n tmL" ^ when the gated wn.mte.lon 

set as a gated on transmission unit. „„ ntpn , Ier . , ocates m e T PC bits for power controlling the first slot of 

[0034] In addition, the gated transm.ss.on controller 141 ' '°^* * e beginning part of the next frame. That is, 
the ne* frame at the last slot of one frame ^"JJ^'JJ^i^ slot of the nth frame, and power 
the TPC bits for the downlink DPCCH and the > uplmk ^ocated a ^ ^ ^ 

of the first slot of the (n + 1 )th frame is ^^^^^^ to an embodiment of the present invention . 
[0035] FIG. 4B shows a structure of a mobile station ™ a ted transmiss ion controller 

The mobile station transmitter is <f ere "\^^ controller 241 performs 

241 is provided to gate transmission of the up nk DPCCH TW s he 9 TFCI, FBI and TPC bits 

gated transmission on one power the mobile station in the control-only 

for the uplink DPCCH at a power control group (or "me slot) i scnea CHs F c detecti on, it is nec- 

substate where the traffic data is not transmitted over ^ 

iSTS^ ascription will be made of a transmission signal structure of the base station and the mobile station 
according to an embodiment of the present ^nvention transmission pattern for the 

, [0037] FIG. 6A shows a method for transm«,ng a s ^^SnSed period of time according to an embodiment of 
uplink DPCCH in case of there is no 'DPDCH jtete for >P"£^££ 3Q4 snow different gat ing rates according to 
the present invention. In FIG. 6A. reference nu ^ 8 ^^^m"ral 301 shows a conventional method for trans- 
a ratio of a duty cycle (hereinafter referred to as "2^SSSff^«l«n- numera. 302 shows a method 
milling the uplink DPCCH without gating (DC- 1. regular >' (on , 1/2 o1 all tne p0 wer control 

. forregu.arlytransmittlngeveryotherp^ 

groups in one frame are transmitted). Reference nw ^^^^S 0=VA ^ 1/4 of all the power control 
power control group (3rd, 7th, 11th and 5th (MMCMJ ^^^tnn^^^th 
groups in one frame are transmitted). Reference "^^^^ ° /8 of 9 all the power control groups in 
power control group (7th and 15th ^f^J^SV^SS^Si 1/4, although the gated transmission 
5 one frame are transmitted), in the embodiment of FIG JJ^J^J. of the uplink DPC CH. it is also possible 
controller 241 of the mobile station groups according to the corresponding DC. 

to gate arbitrary power control groups out of all the standard power g ^ccotd\na to an irregular pattern, rather 
That is, when DC=1/2, it is also possible to gate arb ftrary ^^^^ST^ possible ^continuously 
than to regularly transmit every f^^^^^'^^^M groups) of the frame. When 
,0 transmit half of all the power control groups* ^^ n «™^™™ er c J Uo] g roups beginning at a 3/4 point of the 
DC=1/4, it is also possible to continuously transm. J/4of a the power c g ^ ^nsm* 1/8 of all the 

frame (I.e.. 12th to 15th power control W)- Wj^ 1 ^ 11 power control groups), 

power control groups beginning at a 7/8 P ort t ^^J^^^ , ! 0 ^ P mathO(te as stated below, and is deter- 
f0038] The above gating rate transfer, mjjod "aS^n occurs from DC=1/1 to DC=1/2, from 

45 mined according to system setup n ^^^^^JJer value or a transition command message from 
DC=1/1 to DC=1/4. or from DC=1/1 1 to ntiaT^i^mf rate^transWon occurs from DC=1/1 to DC=1/2, from DC=1/2 

TodS™™ 

corresponding mobile station or the qua.^ 
so [0039] FIG. 6B shows a method for transmitting a signal «owrcnng » . " tner embodiment 

up.inkDPCCH incase of there is no DPDCH data for a ^redete ^^^^SS^ rates according to a 
of the present invention. In FIG. 6B. refere " c ~ 

ratio ofadutycycleDC-Reforencenumera. ^ ^^'S^^S^Sp.), when DC=1/2 (on* 1/2 of all the 
at regular locations (?-**». 6»-7», I06 shows a method for transmitting two 

™co=cr^ 
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„. „ a. ,h. power con,., group, ,„ " £ S^pSJSSSS^TS 
„4, although ,ha gatad .rwarn^on, =on rollor^ 2 "°^^ 1 ^up.o^ola»"ep™««ntrol 8 ™ l n» according 
thauprmkDPCCH.»laalaopoaa.bl=togate.^ 

r u ,a~T^%™™^^ 

other 2 consecutive power control groups. methods as stated below, and is deter- 

[0040] The above gating rate transrt.on "^^^^rtEi occurs from DC=1/1 (full rate) to DC=1/2, 

of the corresponding mobile station or the quag £ the JJ^^^Won message is transmuted over the 
10041] FIGS. 7A and JB show the up *%^££%^tSc* channel is generated in case of there Is nok 
uplink DPDCH when a dedicated MAC < M ?f"™ 6A and 6B Reference numeral 311 of FIG. 7A shows acase 

DPDCH data for a predetermined P en ° * ™ *J wh^le^e uptink DPCCH does not undergo gated transmission (i e 
where a uplink DPDCH message .s generatrt «e * 

^rra°^^ 

DPCCH undergoes DC=1/8 gated transm.ss.on. numerals 312 313 and 314, are transmitted according 

[0042] The power control groups, as shown by the reference nu ^^^'f'^smission when the uplink DPDCH 
tfthe gated transmission patterns in the first TPC bitS f ° r d ° Wn,,nk 

is transmitted in the second frame. In the power control groups for wer control group len gth. 
power control can be omitted and the pilot ^^J^^^dpoch message by normal transmis- 
Beginning at the power control groups '"^^^^MOP^i without gating, or it is possible to gate 
sion of the power control groups, it is poss.b e to transm* the up ink DK»^ rate ? ransttion message is received 
transmission of the uplink DPCCH f ^»^ p ^2^ tmnsmltted for DC=1/2 gated transmission, il I is 
from the base station. That ,s. when the u P^^°"^J up of the ^ve duration, thereafter perform DC=1/2 

P43fu k ~^ 

transmission for the DPCCH, the power ^^^^SSSSm power control groups for norma, trans- 
pattern, undergo normal transm.ss.on fortran ^ h ° d ™ the p ilo t duration can be extended to a power 
mission, the TPC bits for downlink power ^^ u ^^°^X^ ansmMna the downlink DPDCH mes- 
control group length. Beginning at the power ^"^^^^^ transmit the downlink DPCCH without gating, 
sagebynormaltransm^iononhepowerco^ 

-i^^Kac^ 
^.reTr^ 

mitting the DPDCH user date. DPDCH message is generated while the 

10044] Reference numeral 31 5 of FIG. ^ 7B show >a p 6 shows a case where the uplink DPDCH 
uplinkDPCCH undergoes DC^^^ 

message is generated wh.le the uplink DPCCH^ WJJJ upUnkDPCCH undergoes DC=1/8 gated transm.ss.on. 
acase wherethe uplink DPDCH message 31/ are tranS mitted according to the 

The power control groups, as shown by the the downlink DPDCH message. In the 

gated transmission patterns, andthen undergo contro , can be omitted and the pilot 
, ?ower control groups for normal trans "'^^s^ 

duration (orperiod) can be extendedtoapowe^^^ 9 it is possible to 
after transmitting the uplink DPDCH message by J™^^^ the uplink DPCCH according to the 

W"^SSSE!2E£5. — - - b ° ,h ,he up,ink DP0CH and ,he DPC0H 
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accordingtothesamega^^^ 

DPDCH message by normal transmiss.on ^^JS^DpSSwui gating, or it is possible to gate transrruss.on 
downiink DPCCH, it is possible to »^ *^£J£S a state tLsitlon request message is recen/ed from 
of the downlink DPCCH accord.ng , to J^J^J^So. i8 transmitted for DC=1/2 gated transmission It s 
the mobile station. That is, when the downl nk DWH mj g thereafter perf DC=1/2 

possible to perform normal transmission orr * e P^" ^ ™ Snteslon when transmitting the DPDCH user date 
gated transmission again, and then perform DC-lgate^ 

f00461 FIG 8A shows a method for transmitting 0°™""**"° "P""^' 9 " d as snown by reference numeral 801 in the 
KntLed.Whent^^ 

user data active substate where there ex.sts no up ^ DPDCH, the js generated . though 

transmission if a set timer value exp.res or a is generated by the base station, J . 
FIG. 8A shows an embodiment where the J-^^^JSLg. to the base station when there is no downlink 
also possible for the mobile stat.on to send a gat. n«WM mess g ibletotransm ,t a ||theTFCI,TPC 
and uplink DPDCH. While transmitting ^J^^^^jj^J^giMs TPC values determined by measuring P 0 *®^ 

and pilot symbols without gating. SmcetheTPC bite include ^ru^ ch ^ mobj)e fMmn s 

strength ofThe pilot symbo.s of the gated ^^SE^ uplink power controi in considerate 
the meaninglessTPC values transmrttedfrom the ^ jJ*™^lo n £ ^ e sam e transmission power as the trans- 
ol the gating pattern for the uplink ^^^^^^S^ transmitting the downlink DPCCH in FIG. 8A 
mission power for the previous P*^~^lO~ U gL^S^^2^nnlc DPCCH without gating the pilot symbols In the 

from the mobile station. message for gated transmission is generated by the base 

[00471 Reference numeral 802 shows a srtuat.on ^•^'"J!£ DCn ? ln Ms ca se, the mobile station, which has 
station and is transmitted to the mobile station over the J " receipt 0 f the message for stop the 

S gating transmission of the uplink °^CH ^ 

user data active substate where there exists^ ^StoS beSeen them when a set timer value expires or after 
35 gated transmission at a time point appo.nted (or scheduled) I ^ een embodiment where the message for gated 
exchanging a gated transmission m^^ 

transmission is generated in the downl.nk DPDCH, he ^J*™^ In FIG. 8B, it is also possible to transmrt all the 
DPDCH of the mobile station. While transmitting the btts incTudo meaningless TPC values determined by meas- 
TFCI, TPC and pilot symbols w ^ nou ^^ 9 i^"^^^ 0 ^^ r ^^^g^ups wilh^ the uplink DPCCH, the mobile station 

40 uringpowerstrengthofthepllotsymbolsofthe^ uplink power control .n 

ignores the meaningless TPC values tra «^^^SZ^MnMM at the same transmission power 
consideration of the gating pattern for the u ^^X^ ^iWe^ while transmitting the downlink DPCCH 
as the transmission power for the prev.ous power control , W-™^ * wjtnout ating tne pilot symbols 

^FIG.8B.ttlsalsopossibletogateon^ 

45 n the downlink DPCCH. At this point, JJJJ °3,n ? DP CCH are gated, refers to the TPC 

r^dbTnS 

S fr r^T— O-howsas—e^agated — 
50 sZsmittedtothemobilestationoverthedown^ 
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when there is no downlink and uplink DPDCH JJJ^^SSTtfC bits Include meaningless TPC values 
to transmit all theTFCI. TPC and p ^^J^J^Sta ^ power control groups within the uplink 
determined by measur.ng the power strength of the ' P^^™" J^d fr0 K m ^ base sta tion in order to perform 
DPCCH, the mobile station ignores the mea mngle SS ^^^Z^PCCH, and performs transmission at the 
uplink power control in consideration of ^^^l^^Zaor^ol group. Alternate* while trans- 
same transmission power as the transm ssion P^^e prewu P« « jn ^ downljnk DpccH 

group in the DPCCH transmitted from the mobile station. transmissio n message is generated by the mobile 

Reference S££^££T*» mobile'station, which has been 

station and is transm,tted to ^SS^a!^X^Z^ after transmission of the gated transmission 
gating transmission of the uplink DPCCH, can stop ! 9 aI ^ " (DC=1) A | ternatt vety, the mobile station, which 

messageovertheup.inkDPDCH^ 

SoTsr^a~^ 

then perform normal transmiss.on (DC-1). __ d UDlink siqna | S wh en transmission of a uplink DPDCH 

[0052] F.G. 8D ^^^^^^S^!SSSSL shown by reference numeral 807 in the 
is discontinued. When transmiss.on of the uplink DPDCH ns «nn _ redetermined period of time, the base station 
user data active substate where there exists no ^'"J^^^SJSSS,^ between them when a set 

=e=^ 

DPCCH, the mobile station ignores the mea n.ng e M ^^ u " ^ JJpccH and performs transmission at the 
uplink power control in consideration of the gating P^™ tor '"^r coSol group. Alternatively, while trans- 

same transmission power as the transmission and TPC bits in the downlink DPCCH 

mittlng the downlink DPCCH In FIG- 80. it is also possible^ ™ * ' dentteal to a 9 ating ^ 

without gating the pilot symbols m ^ ,* which the TPC bits in the downlink DPCCH 

group in the DPCCH ^^^^^S^SL a gated transmission message generated by the mobile 
[0053] Reference numeral 808^ shows a sttua :ion_ w « 9 ^ wh , cn nas been gatlng 

station is transmitted to the base station over the up Ink DPDCH. Irr m.sca transm i S sion message 

transmission of the uplink DPCCH, can stop ™ bil * station ' Wh,Ch haS 

over the uplink DPDCH -f*^ even after transmission of the gated 

r S mSrss 

and then perform normal transmission! [DO-J)- „ nkand up i, n k signals when transmission of a downlink DPDCH 
[0054] FIG. 9Ashows a '^.^^^^^^X^^, the base station and the mobile station 
is discontinued. When transm^sjor .of me d J^J^SS a se t timer value expires or after exchanging 
can start gated transmission at a time point appointed Deiween i. downlink DPCCH 501 is identical 

me uplink DPDCH 01 the mobile Jation^ transmission of a uplink DPDCH 

[0055] FIG. 9B snows a med»d lor aSnuee the base elation and .ha mobile station make 

,s dfco.ntim.ad. WhentransmMer orae ^^^*2S-^»«™^l~or«»^.n B hg..t«tran*llon 
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[0056] .n the foregoing drawings and descriptions ^ — 
point. However/mtheUTRAsystem.thestart^^ 

with the starting point of the downlink frame. ^^^^^^1 radiu s is below 30km. Therefore, with 

S* ^"e— '^n^on pattern * lden*»l .0 th. „p,,„, g «^««sl.n p.«-.*«e 
[0060] ™.'°Bsbowsast,uctu,.onhemota^ 

invention. Tlte mobile station transmitter a «erant ftmr ' F 'Sj* "^S™ L th6 gated transmission contraller 241 . 
the uplink DPCCH car. be separately gated according to »f f*™ °»' 9 ^ bll8 ,„ ,„„ up , lnk DPC CH 
Tb. gated transmission controller 241 galea tranem s. on * ™ substate when the tragic 

a po«e, centre, group (or time slot .chedul,* with We mob, J^™ '^£ln JJ^t. sl9 „ all „g „«,. using 
date is aubsta.e. I. !s possM. to avoid 



date Is not transmitted over tb. dovmllnk and uplink DPUC* wn "" T "Zl " ^ suteta . It Is possible to avoid 
fooell AKematlveiy.theg.tedlra^ 



over the downlink and uplink DPDCHs identical to the uplink gated transmission pattern, there 

gLdbansmisslon^anthe^^^ 

kT^IIAsno^garad — -^S^^^^^M^^SS 
the present invention. As shown in FIG. 11 A, a gat ed transm '" ton ^^, ned nth slot and TFCI and TPC bits of an 

nrciicbe » T ™^%tzzr^2^.^'*^*<^ 

[0065] When a signaling message is generatea a " n "9^ » , t f ve impor tant. In the inven- 
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is fixed to 250^ec. However. 'n ^ ^ n £ ~ s k tetion e P xchang e a parameter for DPCCH gated 
changed to an arbitrary value wh.le the base ste ton an d he m consi deration of propagation delay 

transmission in the call setup ^^^^^^M is. when the cel. radius Is over 30Km, the 

oiset"^ 

of thepresentinvention. ^^^^^^^^TS^m. Th'e difference (i.e.. offset) is 
of the uplink DPCCH during gated transm.ss.on, 

designated by "DL-UL timing" for the gating rates of ^ bo| of tne pre determined-nth slot and TFCI 

[0068] RefernngtoF.G.11B.withrega^^^^^ 

and TPC of the (n + 1)th slot are set as e . gatec I transm jsion urur to transmission unit for 

at slot number 15 (i.e., the 16* slot). riownIink and uplink DPCCHs according to a third embodiment of 

[0070, FIG. «^ G ^^^^^^„T*. uplink DPCCH goes ahead of transmission 

[0071] Referring to FIG. 11C, wKh "^^^K^^dSi-Ink DPCCH. For example, for the gating 
and TPC of the (n + 1)th slot are set as a ^_S^^ U ™ B g number 2 are set as a gated transmission unit for 

uplink gating patterns are set to the ^e^penod. ^ determined nth slot andTFCI 

[0074] Referring to FIG. HD.with regard to two a ^ acem ^T^.. downlink DPCCH. For example, for the gating 
andTPCofthe(n + 1)ths^ 

rate 1/2, a pilot symbol of slot number 0 and TFC ° d TFC| and TPC of slot number 1 are 

,„e downHnkDPCCH -^Jff^^ic^^^ rate 1/8, a pl.ot symbol of s.ot number 2 and 

gating patterns are set to the same ^period. nth s , ot and TFCI and TPC of 

[0077] Referring to FIG. 1 1 E, w«th regard to two adjacent stots a puoi y^ rate ^ a 

of slot number 7 are set as a gated transm.ss.on un.t for the downlink DPCOM. 



14 



EP 1 420 538 A1 



at a slot number 15 (i.e., the 16 th slot). rfMfl ,|i nk o„d uDlink DPCCHs according to a sixth embodiment 

[0079] FIG. 12A shows gated transmission ^J^^^^nn,,^ of the downlink and up.ink 
of the present Invention. FIG. 12A shows a conSponding to 1/3 power control groups of the 

DPCCHs is 1/3, i.e., gated transm.ssion .s performed at the iperndi corresp g ndi t0 5 power control 

whole power control groups. That is, gated transmission,^ lanSion unit for the downlink DPCCH is 
groups out of the whole 1 5 power c^ntro, pilot symbol of the predetermined nth 

the same time during gated transm.s8.on and the f°^^^*JJ£, c of slot number 2 are set as a gated 
regard to two adjacent slots, a pilot symbol of s « ^ ^ r 4 and TFCI and TPC of slot number 5 are set 

transmission unitfor the downlink °^^S^^^S!at number 7 and TFCI andTPC of slot number 

TFCI and TPC of slot number 1 are set as a gated tra "\ m ' S ^ 0 " d U "^° mission unit for the downlink DPCCH; a pilot 
number 3 and TFCI and TPC of slo, ^umber * ™ transmission unit for the downlink 

symbol of slot number 6 and TFCI ™« T ™°1*™™!^\ '™ number £ are se t as a gated transmission unit for 
DPCCH; a pilot symbol of slot "umber 9 andTF CI and T PC ol ^umber u , a ^ ^ g ^ ^ ^ & ^ 

the downlink DPCCH; and a pilot symbol of slot number 12 and tfci ana 

transmission unit for the downlink DPCCH • DPCCH occurs before transmission of the downlink 

[0082] <Case 3> shows a case whe« trans^sslon s|ots> a pilot symbol of slot number 1 and 

DPCCH during gated transm.ss.on. At this point, w ^rd ™ wo a ] q & q| ^ 

TFCI and TPC of slot number 2 are set as a gated »^^™ ml88lon unit for tne downlink DPCCH; a pilot 

transmission unit for the downlink DPCCH. after transmission of the downlink 

[0083] <Case 4> shows a case where^ transm ssion ofth . u £ in * ° ^ a j!ot symbol of slot number 14 

DPCCH during gated transmission. At this oo.nt DPCCH; a pilot symbol of 

and TFCI and TPC of slot number 0 a e seas a gated transmjssion unrt for the downli nk DPCCH; a 

slot number 2 and TFCI and TPC of slot number S i are ^set as ^a gatea transmission unit for the downlink 

Pilotsymbo.ofs.otnumbersa.d™ 

t^own^ 

rjPCCH dunng gated transmission. *^^Z£^JZ^^* DPCCH; a pilot symbol of slot 
TFCI and TPC of slot number 1 are set as a ga ted ^"iissto". ™ ' unit forthe downlink DPCCH; a pilot 

number 3 and TFCI anc .TPC of s»o1 : number ^^^S^^ transmission unft for the downlink 
symbol of slot number 6 and TFCI andTPC of s <* numDe r / a a transmission unit for 

of the present invention. FIG. 12A shows a case w rf h ^* e J*'"^ groups are transmitted in 

uplink DPCCHs is 1/5, I.e.. 9* edt ' an8m ^ is performed so that 
5 comparisontoallthepowerc^ 

3 power control groups out ofthe sta ISPOwercon tr g P tQ ^ adjacent ^ a p „ ot 
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down.inkDPCCH because of the pi^^ 

[0086] Referring to FIG. 12B, with regard to two ad f^l^^SSal a pilot symbol of slot number 8 and 
of slot number 4 are set as a gated DPCCH; and a pilot symbo. of 

TFCI and TPC of slot number 9 are se as a ^^^^Z transmission unitforthe downlink DPCCH. 
slot number 13 and TFCI and TPC of s o t "^^^^wn^fnd uplnk DPCCHs according to an eighth embodiment 
[0087] F.G.1 2 Cshowsg^ 

^TfrT 

bits transmitted from the mobile stat.on rt nwniink and unlink DPCCHs according to a ninth embodiment 

Sr^^^^ 

mission period), gated transmission is d.scontmued ^^J^^^,^^^^., is nottransmitted, 
gated transmissionaccordingtothega^ngpattem^Fo^ 

the pilot symbols and TFCI as well as TPC undergo '^"^^^T^t* , 0 th and 13* slots only. When 
6 th, 9 «h and 12th slots onhy, and theTFCI and J P ^ a ^"^ TFCI are transmitted at every 

the downlink da ? >s — 

mSs^^ 

Solo] FIG. liE shows gated transmission for the downlink j*^^ in the 

of Jpresentlnventlo, Shown iseg = 

control-only substate. For a penod where the "P 1 '"^ 3 ^^^^' transmitted at 2"*, 5*. 8«\ 

well asTPC and FB, undengo the pilot symbol andTFC. 

FBI and TPC according to the gating rate. -^ui^d for the svnc reacquisitJon process in the base 

[00921 As dascribed above, the Invenflon ^^^^^^SL inteLence due to the 

munication system. HoaprihB(J w » n reference to certain preferred embodiments thereof, 

K is a list of further preferred embodiments of the invenfon: 

Embodiment 1 . A method for transmuting down link DPCCH signals in a base station for a mobile communication 

system, comprising the steps of: 

determining whether the base station has down .ink DPDCH data to transmit to a mobile station; and 
gating transmission of the down link DPCCH signal according to a predetermined pattern when there Is no 
data to transmit for predetermined period of time. 

Embodiment , Tne method as Calm - ~ S^SSZS 

Serr P ^ 

Embodiment 3. The method as claimed In embodiment 1 , wherein the DPCCH signal includes power control bit. 

Pmhadiment 4 The method as claimed in embodiment 2, wherein the DPCCH signa. includes a pilot symbol, a 
^SX^ZSSf^. and power control bit for up link transmission power contro,. 
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brts an^e power control bit at predetermined n s.ots out of total slots of frame, 
predefined nth slot and the TFCI bits and power control b,t at a (n + 1)th slot. 

ssKsas^--- 

Embodiment 8. A base station transmission device for a mobile communication system, comprising: 

amu ft , P .exerformu Wp .ex,n 9 af.rstchannelsi g na.andasecondchanne,si g na.intoaframewhlchiss eg mented 
into a plurality of slots, and for outputting the frame; 
a switch for gating the first channel signal; and 

station. 

MM-t 10. The _ s»«o„ MM. **» . «M * — — •■ — ' « - eha "" 8 ' 
signal includes power control bit. 

to «,,.T te ^s«on»^.on*v fc e»^ ln e m « 9 .^m. M c M nn=,. lg ^ 
includes a pilot symbol, TFCI bits, and power control bit. 

determined n slot out of total slots of frame. 

the power control bit at a (n+1 )th slot. 

station during gated transmission. 

EmB o*,en, , 5. m. b» s«,o„ on dov,o e »s *M « — — »■ the * 

a DPCCH. 

Embodiment 16. The base station transmission device as claimed in embodiment 8, wherein the second channel 
is a DPDCH. 

Embodiment 17. A method for transmitting control DPCCH signal in a mobile station of a mobile communication 
system, comprising the steps of : 

determining whether the mobile station has data to transmit to a base station; and 

gat.ngtransmiss.on of the DPCCH signal 

Lp when there is no data to transmit for predetermined penod of time. 
Embodiment 1 8. The method as claimed in embodiment 17, wherein the DPCCH signal have frame format, said 
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signal. 

19. The me«»d «s clawed in embedment — * - ° PCCH ""=' U '" ,S " ■*"""" 



control bit. 



transmit diversity antennas 



isKr-svssr^ 

Embodiment 23. T*e method as c.aimed in embodiment, wherein the transmission power of the DPDCH data 
is increased than regular transmission. 

Embodiment 24. A mobile station transmission device for a mobile communication system, comprising: 
I^iSSSSSroonm- bitforcontro. down iinK transmission power; 

a Dedicated Physical Data Channel (DPDCH) for transmitting user data or signaling data to base station with 
the Dedicated Physical Control Channel (DPCCH); 

a switch lor gating the Dedicated Physical Control Channel (DPCCH) signal; and 
acontroll.rrorgadngdresw^euch^^^ 

termined slots. 

Embodiment 26 The mobile station transmission deylce as claimed in embodiment 24, wherein the Dedicated 
pSSconSl' Sanll (DPCCH) signal Includes pewer conho, mtormedon. 

Embedment «. ™ mobile - 

at an predetermined nth slot out of total slots of a frame. 

Embodiment 30. A method for transmitting contro. information in a mobile communication system, compnsmg the 
steps of: 

(a) determining whether a base station has data to transmit to a mobile station: 

WbansmBIng gating message to indicate ge.ng s.ed time and gating pattern ,o a mob,* ..ebon when th. 
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data to transmit has not exist predetermined period of time; 



station; 



second control information to the base station. 

^^^^^^^^^^^ 

of the first control information at predetermined slots. 

Embodiment 32. The method as claimed in embodiment 30, wherein the first contro, information includes power 
control Information. 

nth slot. 

information at a (n+1)th slot. 

transmission of the first control information. 

mission of the second control information at predetermined slots. 

Embodiment38.Themethodasc«aimedinembodiment37,whereinthesecondcontrolinformationinci U despower 
control information. 

diversity antennas, and third information for power control. 

at predetermined slots. 

of the second control Information. 
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gated transmission of the second control information. 

Embodiment 43. The method as claimed in embodiment 30, wherein there is an time offset between the predeter- 
mined first pattern and the predetermined second pattern. 



comprising the steps of: 
mission channel; and 

2 Themethodasc.a.med.nc.a^ 

TothaTng a power control bit which controls the up link transmiss.on power. 

3. The method as claimed in claim 1 , wherein the physica. control signa. inc.udes a power contro. ML 

, , • »h i„ Haim 2 wherein the physical control signal includes a pilot symbol, a format of trans- 

predetermined nth slot and the TFCI bits and the power control bit at a (n + 1 )th slot. 

1 trjrr - 
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